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Abstract. —
Osteological variation in the Pleistocene and Recent populations of Dendragapus is

reviewed. Two species of Dendragapus are recognized from late Pleistocene deposits of the western

United States. Dendragapus lucasi, which was smaller than the extant D. obscurus, and D. g. gilli, a

large, heavy-bodied grouse, are known only from Fossil Lake, Oregon. D. nanus, also described from

the Fossil Lake deposits, is considered a synonym of D. lucasi. Another grouse, known from cave

deposits of northern California, is tentatively described as a small, southern subspecies of gilli, Den-

dragapus gilli milleri n. subsp. Phylogenetic relationships between the Pleistocene grouse and

D. obscurus are not currently resolvable.

Grouse of the genus Dendragapus* are not common in the fossil record. Three

forms, Dendragapus lucasi (Shufeldt), D. nanus (Shufeldt), and D. gilli (Shufeldt) are

known only from late Pleistocene deposits at Fossil Lake, Lake County, Oregon. These

fossils seem to have been collected from a narrow series of beds with a maximum age
of approximately 29,000 years (Allison, 1966). Abundant material referred to the

extant Blue Grouse, D. obscurus, was reported by Miller (1911) from the Samwel and

Potter Creek cave deposits of Shasta County, California. These deposits are of Upper
Pleistocene age, but they have not been precisely dated. The locations of the Pleistocene

deposits are shown in Figure 1. Dendragapus obscurus has also been reported from an

Indian midden in the Puget Sound region, Washington (Miller, 1960), and from the

Weiss and Birch Creek Valley rock shelters in Idaho (Miller, 1963). Carbon 14 dating

indicates a maximum age of 10,000 to 12,000 years for the Idaho remains.

For an earlier study (Jehl, 1967) it was necessary to assemble most of the Fossil

Lake Dendragapus material previously studied by Howard (1946), the largely unstudied

California cave fossils, and a large series of skeletons of modern D. obscurus. Because

osteological variation in obscurus proved to be greater than had been recognized pre-

viously, I restudied the differences on which the fossil species had been based in light of

this variation. In this paper I review the fossil populations of Dendragapus and I attempt

to outline their possible relationships to each other and to D. obscurus.

Materials

I examined the following skeletal material representing seven of the eight currently

recognized races (A.O.U., 1957) of Dendragapus obscurus: D. o. richardsoni, 1 com-

plete and 2 partial females, 3 complete males; D. o. pallidas, 1 complete and 2 partial

females, 1 complete male; D. o. oreinus, 3 complete and 2 partial females, 1 complete

and 1 partial male; D. o. fuliginosus, 5 complete females, 4 partial males; D. o. sitkensis,

1 partial female; D. o. sierrae, 3 complete and 3 partial females, 5 partial males, 1

unsexed; D. o. howardi, 3 partial males. Fossil material examined is indicated below

under "Referred material" and includes all known material from Fossil Lake examined

'Short (1967) has recently proposed that Canachites and Falcipennis, genera recognized by IYters (1934),

be placed in an expanded genus Dendragapus. In this paper I use DendragapUi in its traditional sense.

However, except for a single report of Canachites canadensis from the late Pleistocene of Virginia

(Wetmore, 1962: 7-8) there is apparently no fossil record of either Canachites or Falcipennis (Brod-

korb, 1964).
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by Howard with the exception of two elements of D. lucasi
(

1 coracoid, 1 tarsome-

tarsus) in the Oregon State University collections (Howard, 1946: 179).
The following abbreviations are used: AMNH, American Museum of Natural His-

tory: UCMP, University of California Museum of Paleontology; UMMP, University of

Michigan Museum of Paleontology.
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Figure 1. Pleistocene localities of Dendragapus remains.

Identification of Dendragapus material. —Howard (1946: 179) has correctly empha-
sized that there is great variation in the bones of modern species of grouse, which may
lead to difficulty in identifying fossil material. Dendragapus bones are no exception,

and there are few characters by which individual elements of this genus can be dis-

tinguished from those of Pedioecetes, Tympanuchus, and Ccntrocercus. The humeri,

femora, tibiotarsi, and carpometacarpi of Dendragapus are more robust than those of

the other named genera. The ulnae are heavier and more strongly curved. The tarsometa-

tarsi are somewhat more distinct; the shaft averages wider, the anterior metatarsal groove
shallower and less elongated, and the trochleae heavier. The coracoids are similar to

those of the other genera, but the antero-ventral process of the furcular facet, in ven-

tral view, is thicker, blunter, and less recurved toward the shaft.

Races of modern Dendragapus obscurus are based largely on color variation (Fried-

man, 1946: 69), though there is an eight to ten per cent difference in wing lengths
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between the largest and smallest races. Too few skeletons are available for the races to

be characterized osteologically. However, I can detect no racial differences in the
skeletons at hand. All show the robustness characteristic of the species, and there is no
demonstrable geographic variation in robustness.

Dendragapus From Fossil Lake
Shufeldt (1892) described two species of grouse from Fossil Lake, Oregon, lucasi

and nanus, which he assigned to the genus Pedioecetcs. Howard (1946) reassigned both

species to Dendragapus on the basis of tarsal characters. Other characters, namely the

stoutness of the carpometacarpi and the shape of the furcular facet, confirm her reallo-

cation. Shufeldt (1892) erected a new genus, Palaeotetrix, for a third species, gilli, but

this genus is not separable from Dendragapus (Jehl, 1967).

Dendragapus lucasi

Among the galliform birds present in the Fossil Lake deposits, this species was

second in abundance only to the Sage Grouse {Centroccrcus urophasianus; Howard,
1946). Dendragapus lucasi was somewhat smaller than modern D. obscurus. All ele-

ments, except one slightly shorter tarsometatarsus, fall within the size range and pro-

portions of female D. obscurus. There is marked sexual size dimorphism in grouse, with

males averaging larger than females. The apparent small size of lucasi probably is not an

artifact of sampling, however, as it is unlikely that a sample of 20 elements from at

least six individuals was derived entirely from female birds.

The ulna, coracoids, humerus, carpometacarpi, and femur of lucasi are indistin-

guishable from those of female obscurus. Howard (1946: 180) suggested two charac-

ters, "relatively less depth of proximal end and less development of the intermetacarpal

tuberosity," by which carpometacarpi of lucasi were thought to differ from those of

obscurus. However, she presented no quantitative data in support of the first character,

and I find that the great variation in the large series of obscurus at hand encompasses
that exhibited by elements assigned to lucasi. Furthermore, in obscurus the development
of the intermetacarpal tuberosity is perhaps the most highly variable feature of the

carpometacarpus; the development of this structure in lucasi is quite within the range

of variation exhibited in obscurus.

The tarsometatarsi of lucasi are also extremely similar to those of obscurus but

show several minor average differences: the metatarsal facet is smaller and more clearly

defined proximally; the area below the internal cotyla on the posterior face is less deeply

excavated; and the ridge bordering this depression, running between the internal cotyla

and the metatarsal facet, is less well defined. The trochleae average smaller than in

obscurus, but the symmetry of the distal end of the tarsometatarsus and the position

of the internal trochlea (cf. Howard, 1946: 180) are within the range of variation of

obscurus. Also, I detect no difference in the depth of the internal edge of the shaft, nor

in the depth and prominence of the hypotarsus (cf. Howard, 1946). The morpholep
of the hypotarsus is somewhat variable in obscurus and includes the variation exhibited

by lucasi.

In summary, Dendragapus lucasi may be characterized as a Pleistocene Dendragapus

differing from the modern D. obscurus only in over-all size and in minor characters of

the tarsometatarus.

Referral material. —Ulna-1 (AMNH no. 3476, Type). Carpometacarpal- 7 [UCMP no. J1748, pre-

viously tentatively referred to D. nanus, see explanation below; AMNHnos. 347JA i- 1
.

; 4"A
3478A (2)]. Tarsometatarsus —8 fAMNH nos. 3475 (2), both previously referred to D. iijhih;

(4), 3476 (2)]. Coracoid —2 [AMNH no. 3478A (2)]. Humerus -

(UCMP no. 31781). Tentatively referred. —Radius —
I (UCMP no. 31 7 76).
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Dcmlragapus nanus

According to Shufeldt's (1892: 414) original description D. nanus differed from

D. lucasi "only in the matter of size," nanus being smaller. However, this distinction is

no longer valid. Howard (1946) reassigned four tarsometatarsi and two carpometacarpi
from nanus to lucasi, retaining only two tarsometatarsi (AMNH no. 3475) and, tenta-

tively, one carpometacarpus (UCMP no. 31748) in nanus. All of these elements are

within the size range of D. lucasi.

Howard (1946) considered the carpometacarpus of nanus to differ from those of

obscurus (and, by implication, from those of lucasi) in having "the external surface of

the proximal end . . . less rugose and the process of metacarpal I . . . more markedly
tilted upward." However, I could not confirm these differences when I compared the

carpometacarpus of nanus with a large series of obscurus. Tarsometatarsi of nanus were

said to resemble those of obscurus, and consequently to differ from those of lucasi, by

having a "short, prominently projecting hypotarsus." As noted above, variation in the

hypotarsus in obscurus is too great to make this character of diagnostic value. Howard
also stated (p. 180) that tarsi of nanus differed from those of obscurus by the "(1)
extreme proximal location of tubercle for tibialis anticus muscle; (2) more symmetri-

cally flared distal end; and (3) relatively more slender shaft." Again, variation in

obscurus includes the differences by which nanus was distinguished. In some obscurus

the position of the tubercle is as far proximal, and in one lucasi it is more proximal; the

symmetry of the distal end is variable and some tarsi of obscurus match those of nanus

exactly; the ratio of least lateral width of the shaft to total length of the tarsometatarsus

does not indicate that the element was slenderer in nanus than in obscurus (Table 4).

In summary, I find no characters except smaller size that allow elements previously

assigned to D. nanus to be differentiated from D. obscurus. Unfortunately, the sample

of nanus is too small to indicate whether the tarsal characters that seem to distinguish

lucasi from obscurus may also separate lucasi from nanus. However, these differences

are slight, and I believe, judging from the variation in tarsal characters both in obscurus

and in the California cave material discussed below, that the tarsal elements assigned to

nanus are within the range of variation of lucasi.

Because of the similarity of grouse elements from different species and the great

variation within species, it is impossible to disprove the occurrence of two small species

of Dcndragapus in the Fossil Lake beds. Nevertheless, the characters that have been used

to differentiate D. nanus do not allow it to be separated from either D. lucasi or females

of D. obscurus. I would, therefore, withhold specific recognition from nanus and con-

sider it synonymous with its contemporary, lucasi, with which it agrees in size and

proportions, rather than with the slightly larger and (apparently) more recent obscurus.

Dcmlragapus gilli

This large grouse, which approximated in size females of Centrocercus urophasianus,

is currently known only from two carpometacarpi (AMNH no. 3474, type; UMMP
no. 48223). D. gilli differs from obscurus and lucasi only in size and robustness, but in

these characters it is completely separable. As no carpometacarpus of lucasi or even of

obscurus males attains the great size and robustness that appears to characterize gilli,

the latter must be considered specifically distinct.

The California Caves Population

Remains of Pleistocene Dendraga[)us are abundant from the Samwel and Potter

Creek caves of Shasta County, California. Loye Miller, who first reported these fossils

(1911: 396-397), assigned most to D. obscurus, but suggested that more than one
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species might be represented for many bones were of "unusual size" and "great robust-

ness" and differed by "slight detail of the head of the tarsometatarsus." Miller was

unable to analyze these fossils, because of a lack of modern skeletal material. (Nearly
60 years later complete skeletons of male obscurus are still in too short supply.) In

examining this material I detected only one form of Dendragapus; there were no demon-

strable differences between Samwel and Potter Creek cave specimens. However, this

form differed in body size and relative stoutness of the long bones from other Dendra-

gapus. A discussion of individual elements follows.

Carpometacarpus.
—Except for greater robustness, carpometacarpi of the California

cave grouse are indistinguishable from those of lucasi or obscurus; they are as robust,

but not as long, as those of gilli (Table 1). The shape of the distal portion of meta-

carpal III is highly variable and does not, as might be inferred from Figure 2, offer a

valid means of distinguishing this form.

Referred material: UCMPnos. 5401, 5621, 8926, 8910a, 9621 (2), 9621a, 9743, 10043, 10160, 10183

(5), 27312 (2), 82977. Tentatively referred: UCMPnos. 27322, 27322a.

Table 1

Measurements of Carpometacarpus in Dendragapus (in mm)

Ratio, width metacar-

pal 11 to length

carpometacarpus
Width metacarpal II X 100

S.D. No. Range and Mean S.D. No. Range and Mean S.D.

Species

No.

Total length

Range and Mean

D. obscurus cf
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Humerus. —Most of the humeri are fragmentary and lengths can be obtained or

estimated for only five specimens; only one of these falls beyond the length of obscurus

females. The humeri appear to have slightly smaller heads and the shafts are slightly

straighter distally, averaging approximately eight per cent wider than in obscurm

(Table 3).

Referred material: UCMPnos. 4096, 4275, 4281, 5287, 5491, 5285, 6774, 6921, 6961, 6962, 8053, 8324,

8910, 9514, 9554a, 9646, 9712, 10147, 10160, 10183, 27312 (2), 27314, 27315 (2), 27342 (3), 27325,

31722.

Table 3

Measurements of Humerus in Dendragapus (in mm)
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obscurus; shafts average approximately ten per cent wider than in similarly sized

obsciirus (Table 6).

Table 6

Measurements of Femur in Dendragapns (in mm)
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obscurus, and in other grouse that I have examined robustness of the long bones appears
to be a conservative character. For these reasons I infer that the cave grouse probably
was most closely related to the similarly robust though much larger D. gilli. Even if

this inference is correct, the nature of the relationship between these forms can only be

surmised, owing to a lack of gilli material. The cave form could have been specifically

distinct, but it is hard to believe that three species of Dendragapus occupied so small an

area of the west only a few thousand years before the first appearance of obscurus. It

seems most reasonable to treat this population as a smaller, probably contemporaneous,
southern subspecies of gilli. I name this population Dendragapus gilli milleri in honor of

Dr. Loye Holmes Miller, who first called attention to these fossils. The Oregon popula-
tion thus becomes the nominate race, D. g. gilli.

Figure 2. Left to right, carpometacarpi of Dendragapus lucasi (AMNH no. 3478 A), Dendragapus
obscurus (UMMZ 74758), Dendragapus gilli milleri (UCMP no. 82977); tarsometatarsi cf

Dendragapus lucasi (AMNH no. 3475 A) Dendragapus obscurus (UMMZ no. 208192), Den-

dragapus gilli milleri (UCMP no. 9823). All illustrations X 1.

Dendragapus gilli milleri new subspecies

Holotype.
—Left carpometacarpus, lacking metacarpal III and exhibiting slight wear

on distal end. University of California Museum of Paleontology no. 82977 (Fig. 2).

Age and locality.
—Late Pleistocene deposits of Samwel Cave, Shasta County, California.

Diagnosis of holotype.
—Similar in robustness to carpometacarpi of D. g. gilli but

approximately 18 per cent shorter; similar in size to carpometacarpi of D. lucasi and

D. obscurus but 10 per cent more robust.

Measurement of holotype.
—Total length 38.7 mm; width of metacarpal II at mid-

point 4.3 mm; depth of proximal end through process of metacarpal I and internal

crest of trochlea 12.4 mm; ratio, width of metacarpal II at midpoint to total length

1 1.2 per cent.

Referred material. —As discussed above (pp. 169-172).

Synthesis

In the late Pleistocene two species of Dendragapus inhabited a small area of the

western United States. Dendragapus lucasi and D. g. gilli occurred sympatrically in

southern Oregon; a smaller subspecies of gilli, D. g. milleri, occurred in northern Cali-

fornia. The relationships of these Pleistocene grouse to the extant D. obscurus are not

clear. If robustness of the long bones is a conservative character, as I have suggested,

lucasi would appear to be the most likely ancestor for obscurus. D. gilli may have be-
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come extinct at the end of the Pleistocene, leaving no descendants, but this is far from

certain. If "Dendragapus obscurus" can be shown to comprise two species (see Fried-

mann, 1946: 68), gilli may have been ancestral to one, lucasi to the other. In that

event, the problems associated with matching ancestral and descendant populations will

be extremely difficult. Until more information is available regarding the distribution

and variation in the fossil populations, evolutionary rates, the significance of the dif-

ferences that characterize the several populations, the temporal relationships of the

Pleistocene forms, as well as taxonomic relationships within D. obscurus, further specu-

lation on relationship in this genus is best postponed.
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